Locally rotationally symmetric (LRS) Bianchi Type I massive string cosmological model with vacuum energy density (Λ) and magnetic field is investigated. To get the deterministic model of universe, we assume that shear (σ) is proportional to expansion (θ) and
Introduction
The cosmological problem within the frame work of general relativity is to find a model of physical universe which correctly predicts the result of Therefore spatially homogeneous and anisotropic Bianchi models are undertaken to study the universe in its early stages of evolution. Recent cosmological observations support the existence of anisotropic universe that approaches the isotropic phase (Land and Magueijo [2] . For simplification and description of large scale behaviour of the actual universe, LRS Bianchi models have great importance.
Lidsey [3] investigated that these models are equivalent to FRW models which are considered standard models of our universe.
The universe is represented by collection of extended objects, called galaxies (Letelier [4] . The existence of string in the early universe can be explained using grand unified field theories as given by Kibble [5] and Vilenkin [6] . These strings have stress energy and coupled with the gravitational field.
Therefore it is interesting to study the gravitational effects that arise from strings.
The pioneering work in the formulation of energy-momentum tensor for classical massive strings was initiated by Letelier [7] who explained that massive strings are formed by geometric string with particles attached along its extension and used this idea to find string cosmological solutions using Bianchi Type I and Kantowski-Sach's space-time. Melvin [8] in his investigation for cosmological solution for dust and electromagnetic field suggested that during the evolution of the universe, the matter was in highly ionized state and is smoothly coupled with is not unrealistic. Therefore, it is reasonable to consider magnetic field in the energy-momentum tensor of early universe as the inclusion of magnetic field is supported by observational cosmology and astrophysics. A cosmological model containing global magnetic field is necessarily anisotropic. The present observed universe is almost isotropic at large, therefore, isotropization problem appears in any study of anisotropic cosmologies. String cosmological models have been used in attempts to investigate the anisotropic behaviour of early universe. Therefore, we attempt to investigate the effect of magnetic field during early evolution of universe in string cosmological models. Many authors viz. Banerjee et al. [9] , Tikekar and Patel [10, 11] , Wang [12] , Bali et al. [13, 14] , Saha et al. [15] ,Singh [16] investigated string cosmological models with magnetic field using Letelier [7] concept with magnetic field.
The current accelerating expansion of the universe suggests that our universe is dominated by unknown dark energy. The cosmological constant is the most favoured candidate of dark energy representing energy density of vacuum cosmological constant occupies a privileged place in the dark energy models because it provides a good approximation to the present astronomical data as studied by Zel'dovich [17] , Dreitlein [18] , Krauss and Turner [19] . In continuation of the study, two independent groups led by Riess et al. [20] and Perlmutter et al. [21] used Type Ia supernovae to show that universe is not only expanding but also accelerating. This discovery provided that the cosmological constant (Λ) is nonzero. Now, it is believed that the cosmological constant is a kind of repulsive [27, 28] investigated cosmological models with decaying vacuum energy density.
Metric and Field Equations
We consider LRS Bianchi Type I Space-time in the form
where A and B are metric potentials and are functions of t-alone. The energymomentum tensor for a cloud of string is given by Letelier [7] and Lichnerowicz [29] as
where v i and x i satisfy the conditions
ρ being the proper energy density for cloud of string with particles attached to them, λ the string tension density, v i the four velocity of particles and x i the unit space-like vector representing the direction of string. If the particle density of the configuration is denoted by ρ p then for massive string, we have
In a comoving coordinate system, we have We also fund that F 14 = 0 = F 24 = F 34 due to the assumption of infinite electrical conductivity. Equation (7) leads to
and equations (9) and (6) lead to 
Solution of field equations
To get the deterministic solution in terms of cosmic time t, we assume that shear (σ) is proportional to expansion (θ) as considered by Thorne [30] . Thus, we have A = B n … (16) where A and B are metric potentials and n is a constant. The motive for assuming the condition σαθ is explained as : Referring to Thorne [30] , the observations of the velocity-red shift relation for extra galactic sources suggest that the Hubble expansion of the universe is isotropic within 30 percent (Kantowski and Sachs [31] , Kristian and Sachs [32] pointed out that for spatially homogeneous metric, the normal congruence to the homogeneous hypersurface satisfies the condition = θ σ constant.
Equations (13) and (16) To get the deterministic model, we assume that
as assumed by
Chen and Wu [23] where R is scale factor. Thus, we have
Equations (17) and (18) where we have assumed n = 4 for deterministic model of universe. Equation (19) leads to After using suitable transformation of coordinates, the metric (1) leads to the form 
Physical and geometrical features
The total energy density (ρ+Λ), vacuum energy density (Λ), the string tension density (λ), the particle density (ρ p ), the spatial volume (R 3 ), the expansion (θ), the Hubble parameter (H), the shear (σ), the deceleration parameters (q) for the models (21) 
State Finder Parameters
The state finder parameters effectively differentiate between different forms of dark energy and provide simple diagnosis whether a particular model fits into the basic observational data. Following Sahni et al. [34] , the state finder diagnostic pair {r,s} is given by We observe that r > 1 and s > 1.
Discussion and Conclusion
The strong energy condition ρ ≥ 0, λ < 0 as given by Hawking and Ellis [35] are satisfied for both the models (21) and (27) . The spatial volume increases with time for both the models. The anisotropy is maintained for both the models due to the presence of string. Both the models represent decelerating phase of universe. However, the model (21) represents accelerating phase of universe at late time. Both the models start with a big-bang at T = 0 and τ = 0 respectively and expansion decreases with time. The total energy (ρ+Λ)> 0 for the model (21) (21) and (27) have Point Type singularity at T = 0 and τ = 0 respectively as given by MacCallum [36] . The state finder parameters are found to be r > 1 and s > 1 for the model (27) . 
